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I. SUMMARY AND CONCLUSIONS 
SUNS 






1. ‘This memorandum describes the results of a study of 
the Sensitivity of recuirement fulfillment lev2l to variations 
in the sive ne the arsas to be covered Photogr iphically in .both 
annual and semi-~annuai penigas: The objective of the study 
was to determine what gains, in terms of increased Accomplish- 
ment Level, | could be achieved by reducing the size of the area 
to be covered on a semi-annual basis. A secondary objective, 
but considered with €qual emphasis, was to mea3suie the costs 
of changing the Semi-annual Search Area size. of course, since ti:e 


humber of missions was held constant at five CORONA J-3 missions 








1 Accomplishment Level - percent of designated search 
area covered by unique cloud-free photography within the. « 


required period (six -o twelve months). 
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SUBJECT: Sensitavity of Search Accomplishment to Search Area Size 
and to Specific Accomplishment Goals for Various Corona 
Configurations with Five Missions Per Year 

flown per year, the costs from a fiscal point of view remained 

constant. But, the sum of the total unigue cloud free photograrhic 

: / 
coverage obtained for annual ana seui-annual purposes is reduced as 
the size of the Semi-«nnual Area decreases. Thus cost is defined, fo 
the purposes of this paper, to he tuc loss in photographic coverage. 

2. The way area Sevenwes requi.ements ar: stated has a signif i= 
cant impact on the Accomplishment Level achieved. Therefore, the 
effects of reducing the size of the Semi-annua. Area are investigated 
from different points-of-view with regard to tie specification of 
requirements. Three different points-of-vie.. >valuated in this study 
are stated as follows: (a) Equal Accomplishmen: Levels are to be 
goalsagainst both Semi-annual and Annual Areas, (b) Emphasis on the 
Semi-annual Accomplishment Level, (c) Those Accomplishment Levels 
against Annual and Seri-annual Search Areas are to be selected 
which fis iniae the sun of the total unique cloid free coverage of 
the two areas. : 

3. This memorandum provides a measure of the effect of 
specified Accomplishment Levels on one type of requirement area, 
Annual or Semi-annual, with the expected Accomplishment Level 
against the other type requirement area. The \ccomplishment 


Levels which maximize the total unique cioud-free imagery were 


derived and are reported in this memorandum. 
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SUBJECT: Sensitivity of Search Accomplishment to Search Area Size 
and to Speciric Accomplishment Goals for Various Corona 


Configurations with Five Missions Per Year 


4. Several factors infiuence the area photographed and, 
consequently, Sapiecne the Accomplishment Levels achieved; launch 
rate, film type and perigee altitude ane particularly Significant. 
The effects of differeni film types and perig:-e altitudes are of 
creat interest because these are features of the CORONA system which 
can be chosen to define various configuration::. For this study, 
four specific options with respect to the factors menticne 
above, are reflected in this evaluation and they are defined in 
Table l. 

TALE 1; CORONA J-3 CONFIGURATIONS 
Average coverive 


Perigee Altitude Available 
Altitude? Over target per Flight 


Film Type (n.m.) (n.m.) | (x106n.m. 2) 
MY) K10P nm. “) 


Ultra Thin Base (UTB} 100.0 10” .1 13.5 
Ultra Thin Base (UTB) 85.0 8s .3 9.5 
Standard Thin Base (£ TB) 100.0 107.1 9.2 
Standard Thin Base (STB) 85.0 89.3 6.3 





re 
2rhe values given for perigee altitude actually do not 

have the precision ircicated and should be thought of as 

nominal values. 
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SUBJECT: Sensitivity of Search Accomplishment to Search Area Size 


and to Specific Accomplishment Goals for Various Corona 
Configurations with Five Missions Per Year 


5. The results of the study show that regardless of 
which CORONA configuration is used, when five missions are 
flown per year, a reduction of as much as 50% in the size 
of the Semi-annual Seirch Area allows an increise of 
approximately 10% in Accomplishment Level. Th?se increases 
in Accomplishment Lev:21 are based on the assum tion that the 
authors of the requirements will specify that equal Accomplishment 
Levels are to be achieved against both Semi-annual and Annual 
objectives. It is shown that increases of this magnitude could 
be obtained with the appropriate choice of perigee altitude 
and/or film type without reducing the Semi-annual Search Area 
size. 

6. There are specific Accomplishment Levels which 
maximize the sum of the total unique cloud free Annual and 
Semi-annual photograp'iic coverage. If the auttors of photu- 
graphic requirements specify Accomplishment Levels which 
maximize this Sum, increases in Accomplishment Level of approxi- 
mately 12% against the Semi~annual Area and 15% against the Annual 
Area are achieved when the current Semi-annual Area decreases by 


50%. The absolute values of Accomplishment Le.el achieved 
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SUBJECT: Sensitivity of Seaken. cAceouptisnaent to Seach Area Size 
and to Specific Accomplishment Goals for Various Crrona 
Configurations with Five Missions Per Year 


along with the maximum values of the total urique cloud free 


photographic coverage acquired using this approach are summarized 


in Yable 2. 


TABLE £2: The Relationship Between Accomplish- 
ment Level and Maximized Total Unique 
Cloud-Free Photographic Coverage of 
Annual and Semi-Annual Areas 


Size of Semi-Annual Search Area 
Film Type/ 


Perigee Altitude 



























"otal Net SAAL*/AAL*} Maximum SAAL*/ 
Coverage Total Net . AAL** 
(x10°nm ) % Coverage . % 
(x106nm2) . 
UTB/100 14.2 88/80 12.5 95/98 
UTB/85 11.1 68/69 10.1 76/80 
STB/100 11.1 68/69 10.1 76/80 
STB/85 9.0 56/52 8.5 65/66 






* Semi-annual Accomplishment Level. 
** Annual Accomplishment Level 


7. The photographic requirements could place principal 
emphasis on increasec Accomplishment Level ageinst the Semi- 
annual Area. With this approach, tue authors of the requireuents ‘ 


would specify that no coverage against the Annual Area is to be 
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obtained unless some acceptable Accomplishment Level, for 

level of eeverede against the Semi-annual Are@ were obtained the 
remaining capability vould be applied against the Annual Area. 
Table 3 summarizes the Accomplishment Level ani the associated 
sum of the total uniqie cloud free Azn val and semi-annual 
photographic coverage. It will be noted that the Semi-annual 
requirement, 80%, is achieved by the UTB/100 configuration 

and the Accomplishment Level against the Annual Area is 97% with 
the current Semi-annual Search Area size. But, no coverage 

is obtained against the Annual Area witin the c:her configurations 
with the current Semi-annual Area size. When the Semi-annual 
Search Area size is reduced by 50%, the 80% Accomplishment Level 
is fulfilled and accorplishment levels against the Annual Area are 


\ 


achieved.” However, note that with the UTB/100C configuration 
the only improvement achieved by decreasing the Semi-annual 
Area by 50% is a one percent increase in Accon..lishment 
Level agains the Annual Area. Also note that the values of 
coverage obtained are less than corresponding values in 


Table 2. Further presentation of data pertineit to the point- 


of-view discussed above will be found with Figures 5 and 6 


= Six a 


of the study results. 
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SUBJECT: Sensitivity of Search Accomplisnment to Search Area Size 
and to Specific Accomplishuent Goals for Various Corona 
Configurations with Five Missions Per Year 


TABLE 3: The Relationship Between Acconplish- 
ment Level and Total Unique Cloud-Free 
Photographic Coverage of Annval and 
Semi-Annual Areas--Semi-Annual Emphasis 


a a 
Size of Semi-Annual S:-arch Area 












Film Type/ 
Perigee Altitude 






_6.8x10® n.m.2 32.4x106 n.m.2 





Total Net Toti.l Net 


Coverage SAAL*/AAL*] Coverage SAAL*/AAL* 

(x106 nm?) (4) (x106 nm?) (%) 
UTB/100 13.3 80/97 11.6 80/98 
UTB/85 10.6 75/0 1.0 80/75 
STB/100 10.6 75/0 10.0 80/75 
STB/85 8.6 62/0 v.0 80/40 


a 
* Semi-annual Accomp*ishment Level. 
** Annual Accomplishm:nt Level. 

8. When the sive of the Semi-annual Area is decreased the 
increases in Accomplishment Level are achieved through a greater 
concentration of effort on the reduced area. This leads to an 
increase in redundant coverage. As the size of the Semi-annual 
Area decreases the size of the Annual Area increases causing a 


lower Accor.plishnent Level against *he Annual ‘rea for the 


previously applied level of effort. Thus, more effort is applied 
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SUBJECT: Sensitivity of, Search Accomplishment to Search Area Size 

aud to Specific Accomplishment Goals for Various Corona 
Configurations with Five Missions Per Year 


to the Annual Area in an attempt to pull its Accomplishment J,evel 
up. For these reasons, Accomplishment Level does not increase 


/ 


as high nor as. fast as one may have anticipated for reduction in 


the Semi-annual Searci. Area size. 


9. For all COROMA cenfiveurativsis at five missions per 
year except STB/85, a reduction in tue size of the current 
Semi-aunual Search Arca will cause a reduction in the sum 
of the total area covered with unique cloud fr2e photogranhy 
for annual and semi-annual purposes. For STB/35 at five 
missions per year it appears that there could d’e minor 
advantages from a total net coverage point-of-view, in 
resizing the Semi-annual Area to approximately 6x106 n.m.2, 

10. ' When the photographic coverage available reaches a 
critically low level | five missions per year with STB/85 
there far specif ic Semi-annual Search Area size which 
maximizes the sum of the total unique cloud free Semi- 
Annual and Annual photographic coverage. Of course, it 
is necessary to prescribe Accomplishment Levels as goals 
which are appropriate to these maxima. This condition will 
exist and be more pronounced for all configurztiuns if the 


missions flown should drop as low as four per year. 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomplishment Goals 


for Various Corona Configurations with Five 
Missions Per Year 


II. ASSUMPTIONS SUPPORTING DATA AND CONSTRAINTS 

1. In this study it was assumed that the search 
requirements against which the CORONA system will be usea 
in the future will be similar in structure to current 
requirements. Furt'iermore, it was assumed that the manner 
in which the CORONA system will bevopeuatea in the futucc 
will remain consist :nt with processres and operations of 
the past. 

2. The Army Map Service coverage accomplishment data 
was used to correla:e the Annual and Semi~annual search 
Accomplishment Leve’. with the Total Gross Coverage? for all 
six and twelve mont. periods ending in CY1963. Then, the 


4 


Mission Gross Coverage* was correlated with data on the 


Total Area Photogra vhed® for annual and semi--annual 
purposes from the files of the Satellite Ope:rations Center 
(SOC). The supporting statistics and analytical technique 


discussed above are detailed in the Appendix. 


4 Total Gross Coverage - the total of the individual 


mission, semi-annua. or annual, areca search gross coverage 
in square nautical miles. 


4 Mission Gross Coverages - the unique cloud free 
photography per mission in square nautical miles. 


5 Total Area Photographed - the total area, in square 
nautical miles, photographed within the searci. area for 
semi-annual or annual purposes. .Includes cloud covered <. 


and redundant phot.graphy. : 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomp! ishment Goals 


for Various Corona Configurations with Five 
Missions Per Year 


3. The specified quantities or limitation on film 
aeriestioh against requirements for coverage against High 
Priority Areas (HPA*, non-Sino-Soviet areas, and Mapping, 
Charting, and Geodesy (MC&G) which have been used by the 
SOC in similar stud*es were used in this study. These 
constraints, presented in Table 4: Specified Film Utiliza- 
tion, may vary according to current intelligence objectives; 
but, they are usually specified according to the gross 
coverage available ner mission. 


TABLE 4: SPECIFIED FILM UTILIZATION 


eference 
Film Type/Perigee FPA Usage 6 Non-Bloc 7 MC&G 
Altitude Per Mission Annual Usage Annual Usage 
(x106 n.m.2) (x106 n.m.4) (x10° n.m. “) 
UTB/100 2.70 5.0 2.0 
UTB/85 1.90 5.0 2.0 
STB/100 1.84 5.0 2.0 
STB/85 1.26 2.0 2.0 


~™ 


: \ 
Mission Cove: age capability to be usec for High ~ 
Priority Areas per mission. 


7 The area outside the Soviet Union, Communist Bloc 
countries, and China which must be photographed to assure 
the required level of cloud-free coverage. 


8 Coverage expexled for Mapping, Charting, and Geodesy. 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomplishment Go2ls 
for Various Corona Configurations with Five 
Missions Per Year 


III, ANALYTICAL APPROACH 

1. With the foregoing assumptions, the historical 
coverage data provides a basis from which tc project the 
accomplisluaent of future missions. 

2, wath the correlated data discussed above one is 
ina position to choose an Accomplishment Level and 
determine the Total Gross Coverage required to achieve 
this goal. Dividinz this Total Gross Coverage by the 
number of missions to be flown during the reyuirement 
periou (6 o: 12 morths) defines the required Mission Gross 
Coverage from which the total area that must be photographed 
per mission can be determined for a particular requirement. 
If one then subtracts this area to be photographed for this 
requirement from tk2 amount of coverage available on a 
particular CORONA configuration, the remaincer is the 
Coverage available - on a particular mission - for other 
requirements. Since one of the goals of this study was to 
measure the effects of changing periodic search area size, 
the correlation of Accomplishment Level to iotal Gross 

- Coverage was normalized to the search area size. It is then 


possible to multiply this percent total gross coverage by 


an 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomp: ishment Goals 


for Various Corona Configurations with Five 
Missious Per Year 


a particular search area size and determine vhe Total Gross 
Coverage required to achieve the specified Accomplishment 
Level. A numerical example demonstrating the procedure 
discussed above and a sone detailed explanation of each 
aspect of this methcd will be found in the A)-pendix. 
IV. RESULTS 

1. Figure 1 presents the Accomplishment Level vs. Size 
of Semi-annual Search Area. It was assumed, to produce 
Figure 1, that the objective of the user would be to achieve 
the same Accomplishnent Level on both the annual and semi- 
annual area. Thus, the scale entitled "Accomplishment Level" 
represents the individual Accomplishment Level achieved | 
against each requirement. It is pointed out that there are 
two scales on the aiscissa: one scale for the size of each 
type of search area: It will be noted that vs the size of 
the Semi-annual Search Area increases the size of the Annual 
Area decreases. 


2. The Accomplishment Levels in several specific cases 


NN 


~ 


are presented numer:cally in Table 5. 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomp]ishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


TABLE 5: ACCOMPLISHMENT LEVEL: (%) VS. SIZE OF SEMI- 
ANNUAL AREA WITH FIVE MISSION/YEAR (EQUAL ACCOMPLISHED FOR 


SEMI-ANNUAL AND ANNUAL AREA) 
Accomplishment Levels (%)} | 








Size of Area Film Type/Perig2e Altitude 
(x106 n.m. 2) 


UTB/100 - STB/100% ~— STB/85__ 





Annual Semi-Annual UTB/& 5 

80 63 

86 69 54 
87 71 56 
91 76 60 
$3 80 63 
94 81 64 
97 8A 67 








3. The sensitivity of Accomplishment Level to a 
reduction from the entire area being semi-annually required 
to it being annually required is described numerically in 
Table 6. This is considered to be an extreme change ~ 100% 
annual to 100% semi-annual. It is presented because it _ 


provides bounds on the largest gains which can be realized 


a 


Y As will be noted in Tahle 1, STB/100 and UTB/85 have 
virtually the same film available per mission. Consequently, 
the results obtained using these two configuration are so 
nearly equivalent thei an attempt to Cee aevaee difference 
is not considered justified. : co ge 
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SUBJECT: Sensitivity of Search Accomplishmeat to Search 
Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


by reducing the Semi-annual Area. it provides insight as to 
the chanres in Accom:)1ishment Level Wnidh co\.ld be realized 
by lengthening the requirement period. Table 6 shows a 
considerabl2 improveient in Accomplishment Level; but, 

Table 5. Table 6, and Figure 1 all indicate vhe same 
absoiute improvement may be obtained with either tilm type 
by increasing the perigee altitude from 85 tc 100 nautical 


miles. 


rn REE eS 


TABLE 6: ACCOMPLISHMENT LEVEL SENSITIVITY Tc COVERAGE PERIOD 


(Five Missions/Year) 





Film Type/ | Accompli:h- | Accomplish- Change in Accomplishment 


Perigee | .| ment Level ment Level for Shift from 100% 

Altitude - Requiir 2d Semi~Annually 
100% Se. i- 100% to 10(% Required Annually 
Annual Annual 

UTB/100 80 97 

UTB/85 : 63 85 

STB/100 

STB/85 45 ° 67 
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for Various Corona Configurations with Five 
Missions Per Year 


5.3 


t5aue A 


4, Table 7 presents the change in Acconplishment 
Level for several possible reductions in the size of the 
current Semi-annual Search Area, Again, it 2s clear from 
these data that the average Accomplishment Level can be 
increased by decreasing the Semi-annual Area. These data 
again demonstrate that equivalent improvement in Accomplish-~ 


ment Leve: may be obtained by increasing perigee altitude. 
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- SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


5. To decrease the size of the Semi-anrual Search Area 
or to increase perigee altitude on a particuicr mission in 
the interest of inc.easing Accomplishment Level may be false 
economy. To increase perigee altitude will certainly increase 
the average ground resolved distance over thc area photogravhed 
and to decrease the Semi-annual Search Area size may reduce 
the total quantity of photography useful for semi-annual and 
annual purposes. While average photographic resolution as a 
function of perigee altitude is the subject of other studies 
currently in progress and outside the scope of this report, 
the resulting effect of changing search area size on photo- 
graphic yield is the subject of the remaining portion of | 
this report. 

6. Photograph:c yield could be defined in a number of 
ways. However, regerdless of exactly how yield may be 
defined all definitions would probably fall into two 
categuries: one category dealing in some measure with what “ 
was or could be learned from the photography and the other 
category describing the quantity of photograr iy acquired” 
and usefu: for some one or several purposes. This study 


Cannot speculate as to the value of information contained 
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SUBJECT: Sensitivity of Search Accomplishment to Search 


for Various Corona Configurations with Five 
Missions Per year 


in phctography, But, the effects of changing search area 
sizes on the quantity of usefel Photograpliy taken for semi- 
annual purposes has Jeen investigated and the results will 
be reported. Furthe-more, this auertitative measure of 
photographic yield kas been Studied from two points of 
view. One view is that the proper. specification of 
qQuanticy is in terms of net coverage useful -:or annual or 
Semi-annual purposes, Where net coverage is defined as the 
total of the unique vhotography covering a rn-rticular 
Search area. This is an especially useful dad finition of 
yield and it is the manner in which search requirements 

are specified, 

7. Another quantitative view of photographic yield is 
based simply on the accumulated sross coverare, With this 
view, regardless of whether coverage is redu: dant, that is 
coverage of the same area in a period less t? an the require- 
ment frequency, it is countable toward STOSS Coverage. .Gross 
coverage is'’a useful measure because a comparison between 
Bross and net provid:s an indication of the 2evel of 
redundancy, 

8. The objective was to measure the effects of reducing 
the size of the Semi-annual Area by observing changes in 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Snecific Accomp? ishment Goals 


for Various Corona Configurations with Five 
Missions:.Per.Yeari - cane 


~ performance nenieved with a specific launch cate. Thus, it 
is necessary to accimulate the measures of performance over 
Some period of time. But, there are two difyerent search 
jobs to be done: Cover Part of an area annu: lly and part cr 
another area semi-ainually. It is clear thai performance o£ 
each job contributes is both types of yiélc - net coverage 
and gross coverage. So, .it would be useful to allow the 
measure of yield to reflect the performance of both jobs. 
Therefore, the foliscwing concepts and definition will be 
“used as a means to describe the yield of some number of 
photographic missions: 
(a) ~ Total Net Photographic Yield - The total 
area photographed with unique, clord-free 
photograp! y for annual and semi-annual 
search purposes during some specific 
period of time, 11 4 
(b) Total Gross Photographic Yield - The total 
area photographed with cloud-free photog~ 
raphy for annual and Semi~annual purposes in 


some pericd of time. 


een ee eee ee 
MH This. definition of Teltal Net Photographic Yield allows 


counting of the coverage of the same area twice if the area is 
contained in the Semi-annual Area and the coverages are greater 
than six months apart. af : 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomp ishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


9. The Total Net Photogruphic: Yield (TNPY) is computed 
according to the following equation: TNPY= [seni-annua? 
Accomplishment x Sire of Semi-Annual Area x Frequency during 
Period] + (anauaa Accomplishment x Size of Arnual Area x 
Frequency during Pe: iod]. In this study, sirce we are con- 
cerned with a certain mnomber of launches per year, 12 months 
was ;used as the period over wuich to accumulate yield. There- 
fore, semi-annual frequency during the period equals 2.0 and 
annual frequency during the period equals 1.0. 

10. The Total Gross Photographic Yield (TGPY) is 
computed based on the Coverage allocated for Semi-annual 
Area, Annual Area and HPA Coverage. HPA cloud~free coverage 
is counted in total gross because it contributes to the Semi- 
annual total gross Coverage, 

. ll. The relat:onship between Net Photographic Yield and 
Semi-Annual Search Accomplishment Level is presented in 
Figure 2. The curve entitled Total is the Total Net Photographic 
Yield as it’ was defined above and it is intended to illustrate 
that this total is the sum of the net yield from Sovetace of 
the Annuai and Semi-annual Areas, Furtivermor 2, Figure 2 
demonstrates that there is gq certain Semi-Annual Aceomplish- 
ment Level, 68% in the case presented, which maximizes the 
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Total Net Photographic Yield. oa : — 
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SUBJECT: Sensitivizy of Search Accomplishment to Search 
Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


i2. Figure 3 presents the Total Net Photographic Yield 


} 


as a function of Semi-Annual Accouplishment Level for the 


4 


current Semi-annual Search Area; and, Figure i presents the 


6 n.m,2 (one 


same information for a search areez of 3.4 x 30 
half the current siz;). A comparison of these results, 
Table &, shows that the Total Net Photographic Yield is 


actuality reduced by reducing the size of the Semi-~annval 


Search Area. 


TABLE 8: MAXIMUM TOTAL NET PiU1oGRAPHIC Y:ELD VS, SIZE 


OF SEMI-ANNUAL AREA FOR FIVE MISSIONS PER YEAR 


i; o- 











Semi~Annual Search Sizes 
(x10© n.m.2) 
3.4 


Film Type/ 













Perigee Altitude 6.8 





UTB/100 
: UTB/85 
0 


14.0 










Liat 


| 9.0 


13. These data indicate a reduction of between 10.7% to 5.5% 


STB/10 







STB/85 





in Total Net Photographic Yield, depending on film type and 


perigee altitude, for the indicated reduction in Semi-annual 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Siz2 and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions. Per Year 


14, The relationship between Annual ana Seid -Aunual 
Accomplishment Level for the SUR ECHL Sema gohet Area is 
presented in Figure 3. Figure 6 presents th: same relation- 
ship for the same nunber of flights. but the Semi~-annual 
Search Area is reduc2d by 50%. The Accompli::hment Levels 
which maximize the Fotal Net Photographic Yield are presented 
numerically in Table 9. 


TABLE 9: ACCOMPLISHMENT LEVELS FOR MAX1MUM 
TOTAL NET PHOTOGRAPHIC YIELD ~ 






SEMT-ANNTTAL SEAR(‘H AREAS 








6.8 x 106 nm.” 3.4x10° ames 
Accomplishment Accomplishment 
Level Level 

Semi- Semi- 


Annual Annual Annual 





Annual 





95 98 
76 80 
65 66 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomp ishment Goals 
for Various Corone Configurations with Five 
Missions Per Year 


15. The information contrined. in Figures 1, 5, and 6 
may now be used to determine the reJationship between Total 
Net Photographic Yield and the size of the Semi-annual Search 
Area. This relationship, shown in Figure 7, was obtained based 
on the assumption that Accomplishment Levels for both semi- 
annual and annual szarch objectives would be chosen So as 
to maximize the Total Net Photographic yield for the particular 
sizes of Annual and Semi-annual Area. 

16. Figure 7 clearly shows that in the cases of UTB/100, 
UTB/85 and STB/100 the Total Net Photographic Yield will 
increase as the size of search area increases, It appears 
that with STB/85, the TNPY increases until the size of the 
Semi-annual Area is approximately 6 x 10° nm. and then 
decreases. Indicating that there is a particular Semi-annual — 
‘Search Area size which maximizes the total net coverage for 
the STB/85 configuration. It is anticipated that this 


conagivion will exist aud be more pronounced for ail con- 


figurations if fewer than five missttons are flown per year. 
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SUBJECT: Sensitivity of Search Accomplishment to Search 


Area Size and to Specific Accomplishment Goals 


for Various Corona Configuraticns with Five 
Missions Per Year 


17. Figure 1. shown earlier, may now »e modified to 


describe the Acccmplishment Levels which maximize the 


Total Net Photographic Yield aS a function cf search area 


Ssize.: This informetion is presented in Figure 8, 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


18. The tects of Accomplishment Level and Semi-annual 
Search Area size on the Total Gross Photographic Yield are 
presented in Figures 9, 10, and ll, : 

19. Figure 9 and 10 presents Total Gross Photographic 
Yield as a function of Semi-annual Accomplishment Level for 
the current Se.i-annual Search Area and for one 50% smaller, 
Characteristic illy, the same observation as pertained to 
Total Net Photographic Yield may be made. There ane specific 
Accomplishment Levels which maximize the TGPY. It will be 
observed that -hese values of Semi~annual Accomplishment 
Level which maximize the §ross yield are virtually the same 
as the values which maximize the Total Net Photographic Yield. 

20. The lata from Figure 9 and 10 may be combined with 
data from Table 4 and information in tle Appendix to produce 
Figure 11 whic is the Total Gross Phoiographic Yiela as a 
function of Sesii-annual Search Area Size. These functions, 
for the various configuratious, show that the Total Gross 
Photographic Y ‘eld will gradually decrcase as the size of the 
Semi-annual Area increases. The Total aross Photographic 
Yield decreases because, aS Shown in Figure 18 of the Appendix, 


Coverage against annual objectives is more efficiently conducted 


than coverage ugainst semi-annual objectives, 
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SUBJECT: Sensitivity of Search Accomplishment to Search 


?1. Total Net Photographic Yield and Total Gross Photo- 
graphic Yield may now ke used to determine how redundancy is 
influenced by changes in the size of the Semi-snnual Area, 
This relationship, Redundancy vs. Size of Sewi-annual Area 
is presented in Figure 12. Here redundancy +s defined by 
the following equation: Redundancy = (Gross - Net)/Gross. 

It car be seen that redundancy fievsasks Shaiply as the size 
of the Semi-~annual Search Area decreases regardless of which 
CORONA configuration is employed, Therefore. it should be 
Clear that the increases in Accomnlishment Level shown in 
Figures 1 and 8 are achieved through allowing a greater 
concentration of photographic activity with resulting increase 
of redundant coverage, 
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APPENDIX 


Mission Gross vs. Total Area Photographed - 
Annual ‘earch Area (CY 1968 Data) 


Mission Gross vs. Total Area Photographed - 
Semi-Anrual Search Area (CY 1968 Data) 


Accomplishment Level vs. Total Peric?e Grose 
Accomplishment Level vs. Percent Total Gross 
Mission Gross vs. Percentage Total Gross - | 
Transfer Function Between Total Area Photographed 
and Ac-:cmplishment Level for Varivus Search Areas 
and Laurch Rates 


Mission Gross Expended vs. Total Area Photographed 
for each Type of Requirement : 
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SUBJECT: Sensitivity of Search Accomplishment to Search 
Area Size and to Specific Accomplishment Goals 
for Various CORONA Configurations with Five 
Missions; Per Year 


VI. FPISCUSSION OF FIGURES 16, 17 and 18 
1. A given CORONA J3 voi ceura tt on rrovides a certain 
coverage capability: for example, the coveraze capability of 
one flight with STB/100 is 9.2 x 10° n.m., This coverage 
Capability may be us.ed for the following pur »oses: HPA 
targets, Non-Bloc target, Mapping, Charting, and Geodesy, 
ana fur coverage of Semi-annual and Annual S:arch Areas. 
Figures 16, 17 and 18 allow one to determine Accomplishment 
Level for a given expenditure of film (equivalent to area 
photographed) . Additionally, these figures >rovide the 
means by which coverage against the Semi-annual Search 
Area may-be adjusted to reflect the fact that coverage 
against HPA's contributes positively to the Semi-annual 
Accomp_lishment Leve). The manner in which tiese figures 
are used is demonstiated with the following *Xample: 
Conditions: 
1. 5 missions/year 


STB/100 configuration *S 


2 

: 6 2 
3. Semi-Annua? Area= 6.8 x 10° nun. 
4 2 


annual Ares= 2.8 x 10° nein, 
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Specified Film Jtilization: 

NON-BLOC= 1.0x106 n.m.”/mission 
i | 

MC&G= .4x10° nin “/masadon 


6 
Hpa= 1/84x10 n.m.2/mission 
224x106 n.m, 2/mission 


Coverage Availejle for Annual and Semi-..nnual Require- 

ments/mission (x10© a.m. 7); 
6.8 ~ 3.24 = 3.56 

2. First, for purposes of this example, assume that we 
desire 75% Accomplishment Level against the .nnual Area; enter 
Figure 18 at the appropriate value, point A on the schematic, 
Determine the Percent Total Gross, point B, then proceed to 
Figure 17 and determine the Mission Gross Coverage required 
according to the ariicopriate area size and m*ssions flown 
‘during the requireny1t period, point C. Entor Figure 16 at 
point C and determine the Total Area PHOLOseapncd for annual 
Purposes per mission. Now, subtract this amount of coverage 
for the amount available to determine the coverage available 
to use against the Semi-~annual Area: 

3.56x10° n.m.?-1.5x106 n.m.2 = 2.06x106 n.m.2 


—,---—— + 


Schematic shown on page 47 
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3. To determine Accomplishment Level against the Semi-annual 
Area this quantity, 2.06x10° n.m.2, must be adjusted for the 
fact that HPA cover:.ge contributes to Semi-ainual Accomplish- 
ment Level. Therefore enter Figure 16 with ‘he quantity of 
film used for HPA t::rgets (1.84x108 n.m.7), :oint E in the 
schematic, and determine the Mission Gross Coverage, point F, 
In a manner Similar to that discussed above, determine the 
percent total gross, point G and then determine the equivalent 
percentage total gross for semi-annual purposes, point H. 
Using point H, determine the equivalent Total Area Photographed 
(.55x108 n.m,. 7) at point J. Now, the actual amount of 
Capability applied to semi-annual is 2.06x10° nem.2 + 
55x10 n.m.7=2,61x105 ism” and to determine the Accomplish- 
ment Level against “he Semi-annual Area one -nters Figure 14 
at this value, poin?: K and proceeds to point P on Figure 12 
(40%) . 

4. With the exception of the "HPA curve", on Figure 18, 
the information in Figure 16, 17, and 18 is contained in 
Figure 13, 14, and 15 or was derived analytivally. Data for 
the "HPA curve" was obtained through convers: tion with SOC 
personnel. Specifically it was indicated that efficiency 


against HPA targets was 69% of the efficiency on sent-annual 
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Missions Per Year 


objectives when the Total Gross Coverage exp-nded is 1.9x10® 


n.m.?; and saturated, of Course, when the Mission Gross 


Coverage expended for HPA is approximately 2.0x10® nem. 2 


at avery high (15 to 20 x 108 fim) Total srea Photographed, 
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TAPS ree xt 






TS PRS aa ath 
le we UR 
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j3e of Ficures 16, 17 and 18 to determin: accomplishment 


i 


against annual and semi-annual requirements: 


Figure 18 
Semi~annvual 
ey 


Ji 


P hs 





4.ccomplishment 
Level 


Semi-annual 
-5 Accomplishment <7? |} 

Resulting from HPs 
-0 Coverage 





fe Flights . 
0 Semi-Annual | 
—~ Period 

H BIG M 


‘Percent Tota 
Gross 


Figure 17 © 
i ¢ Size/mission/period Figure 16 








Mission .. 
Gross |} 
Cc 
i 
F 
-[ 


- Percent Total ~ +). Potal Area 
Gross : Photographed 


(No Scale) 
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